Potency of Poxviral Based Vectors for
Malaria and TB vaccines

Anne Moore
Adrian Hill
Wellcome Trust Centre for Human Genetics
Oxford University



Malaria Vaccines in Clinical
Development
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Recombinant Malaria Vaccines

pSG.ME.TRAP

pCMV - int A

pSG2

4375 bp

BGH polyA

ME: Malaria Epitopes
TRAP: Thrombospondin-
Related Adhesion Protein

CSO construct: codon optimised PfCS, with C-term Pb9 (PbCSP epitope)



Recombinant Poxviruses

MVA

** Highly attenuated vaccinia virus strain
¢ Deletions in host range genes and
cytokine genes

** Replicates in chick embryo fibroblasts
but not in mammalian cells

*» Excellent safety record - over 120,000
people immunised with MVA

Fowlpox9

**An avipoxvirus, like canarypox

s Attenuated by Anton Mayr (Munich)
+*Characterised molecularly by the
Institute of Animal Health, Compton,
UK (Mike Skinner)

*»*Shown in Oxford to be more
immunogenic for CD8+ T cell
induction than the standard fowlpox
strain



Malaria Vaccines in Mice

Pb9-specific CD8+ T-cells in Spleen, Liver and Blood
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Protective efficacy of prime-boost immunisation

regimes
Prime / Boost Animals Protected Efficacy (%)
FP / MVA 27140 6/7.5
MVA [ FP 15740 37.5
FP /FP 3/19 15.7
MVA / MVA 3 /20 15.0

2000 sporozoites

Anderson et al J.I. 2004



Oxford University Malaria Vaccine Trials
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Immunogenicity in Man: Ex Vivo Elispot
Responses; Oxford-based trials

Peak Responses
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Malaria Vaccine Efficacy
porozoite Challenge Studies

IN Oxford S

200

1501

Number of
Infected
Hepatocytes

100+

501"

CONTROLS DNA-MVA

n=28

All vaccines express ME-TRAP

80% 929%™
reduction reduction
FP9-MVA
n=19 n=19
P = 0.004 P = 0.002

*Bejon et al. J. Infect. Dis. (2004)
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Correlation with Delay to Parasitemia

Cultured ELISPOT

Day of Challenge vs. Day Parasite Pos
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Spearman r= 0.499; p=0.015



TB trials

Median Elispot summed peptide pool responses:
BCG v MVAS5A v BCG-MVAS85A
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Conclusions from Vaccine Studies

e Heterologous prime-boost regimes that
work in mice also work in humans. Murine
model can predict vaccine efficacy.

« Correlates of immunity? Malaria: Memory
T cell responses (cultured elispot at day of
challenge) strongly correlate with delay to
parasitemia. TB: CD4+ T cell responses?



Phase | & lla/b Clinical Vaccine Production & Release

Oxford: - Candidate Recombinant Poxvirus Vaccine:
- Confirm insert sequence, identity & purity PCR (absence of WT
Virus)
- Confirm immunogenicity: Potency assay in mice (IFN-y elispot)

IDT, - GMP manufacture of clinical lot:

Germany - QA/QC: Purity,
Viral Titre, live infectious virus
Lack of Extraneous agents, Endotoxin, Mycoplasma
Lack of Replication Competence

HLS - Toxicology
- Persistence & distribution
Oxford: -QA/QC.:
Purity, Insert Sequence,
Viral Titre,

Immunogenicity; Potency assay

Batch released for clinical use.



Potency Assay: IFN-y ELISPOT

4 mice immunized,
Antigen-specific
response >
15sfc/million, no more
than 1 non-responder

Antigens tested

P. berghei MHC class |
Peptide; Pb9 SYIPSAEKI

OR

M.tb85A
MHC class | & Il epitope

Cytokine-specific antibodies are
bound to the surface of a
plastic well
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The captured cytokine is revealed
by a second cytokine-specific
antibody, which is coupled to an
enzyme, giving rise to a spot of
insoluble colored precipitate

Activated T cells are added to the
well. These T cells are a mixture
of different effector functions

1 I

Cytokine seEthed by some
activated T cells is captured by
the bound antibody
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Phase Ill & Beyond...

Dose titration potency assay; increase
sensitivity; detect subtle differences between lots

3Rs; should move away from routine potency
testing in animals

Alternative: does in vitro mRNA or protein
expression correlate with immunogenicity In
VIVO?

Tests to quantify the protein expression to be
Implemented



Future Directions in Production &
Validation of Recombinant Virus
Vector-based Vaccines

 New antigens or combinations of
expressed antigens; Polyprotein construct;
new challenges with larger inserts.

e New viral vectors: Adenoviruses

* New GMP facilities; Oxford GMP facllity to
produce clinical lots of recombinant ADV-
METRAP & poxvirus-based vaccines.
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